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Cross-cultural treatment preferences: a call for diversity in drug
development
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PCognitive Neurophysiology, Department of Child and Adolescent Psychiatry, Faculty of Medicine, TU Dresden, Dresden, Germany;
“Centre for Mental Health and Brain Sciences, Swinburne University, Melbourne, VIC, Australia

ABSTRACT

Patient preferences for treatment characteristics—such as dosage form, taste, smell, and
ingredients—play a key role in adherence, yet these preferences differ widely across cultures
and are frequently overlooked in pharmaceutical development. Prescription medicines must
meet strict safety and effectiveness standards, restricting flexibility, whereas over-the-counter
supplements allow more freedom, though often without proven benefits. Developing diverse
formulations is expensive and time-consuming, and patients need clear guidance to make
informed choices without feeling overwhelmed or questioning their doctors. This tension high-
lights a disconnect between patient desires, scientific validation, and practical feasibility. We
urge healthcare providers, pharmaceutical companies, and patients to engage in dialogue to dis-
cuss patient preferences and diversity in drug development. By creating treatments that reflect
cultural needs and improving patient education, adherence and equity in healthcare can
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improve, provided the scientific, economic, and logistical hurdles are addressed effectively.

If patients like the appearance of a medicinal drug or
supplement (e.g. its taste, smell, color, size, and dos-
age form) it is more likely that they will adhere to
their treatment regimen. For example, it has been
shown that better-tasting medications improve adher-
ence to drug treatment'. Thus, dosage form and types
of ingredients have a direct impact on treatment com-
pliance. Demographic characteristics of patients such
as sex, age, socioeconomic status, ethnicity, religion,
culture, and education level could all potentially influ-
ence treatment preferences and thus treatment adher-
ence??. The traditional one-size-fits-all approach of the
pharmaceutical- and supplement industry has under-
estimated the cross-cultural differences in treatment
preferences.

Patient treatment preferences are gaining increased
attention. Several health authorities have published
guidelines on the implementation of patient preferen-
ces in drug development, and how to conduct patient
preference studies (PPS). For example, the US Food

methodological patient-focused drug development
guidance documents that discuss how data on patient
preferences can be collected®. These guidelines
address important topics such as which patients to
target and thorough descriptions of methods to col-
lect ‘patients experience data’ (e.g. surveys, interviews,
focus groups), including patients’ perspectives about
potential and current treatments. The European
Medicines Agency (EMA) also published specific guide-
lines for the development of pediatric and geriatric
medicines>®, taking into account the preferences and
characteristics of these populations. Patient experience
data collection initiatives are vital to provide reliable
feedback on industry-proposed treatments during
drug development. However, it remains equally critical
to also consult patients before, or early in drug devel-
opment regarding the possibility of introducing alter-
native dosage forms and treatment options.

Today, pharmacists and patients have a variety of
choices. Medication such as analgesics can be adminis-

and Drug Administration (FDA) published four tered orally, rectally, transdermally, or as an injectable,
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and various dosage forms are available such as pills
and tablets, capsules, powders, syrups, creams, and
transdermal patches. This potentially allows patients
to make a preferred treatment choice. For example, if
patients have difficulty swallowing larger capsules,
transdermal patches or powders that can be dissolved
in water could be a preferred alternative. The impor-
tance of free treatment choice lies in the fact that pre-
scribing a drug of choice enhances treatment
compliance®. Therefore, taking patient preferences
into account when prescribing treatments s
warranted.

Cultural differences impact various aspects of drug
therapy, including diagnosis, efficacy-safety assess-
ment, and patient compliance. For instance, Japan pla-
ces greater relative weight on safety in their drug
assessment and approval process (and sometimes end
up with lower approved doses for the same drug)

4\ \Vitamins & minerals

Figure 1. Common ingredients of hangover products.

compared to Europe and the United States’. Recent
research also illustrated the extensive cross-cultural
diversity in treatment preferences. Zijlstra et al.® eval-
uated the alcohol hangover product markets of the
United Kingdom, Australia, and Japan. The markets
comprise solely over-the-counter (OTC) products, and
consumers are totally free to choose a product that
best fits their preferences. The authors observed sig-
nificant differences between the countries in terms of
the most popular dosage form and types of ingre-
dients of the available hangover products (See
Figure 1).

The most popular ingredients in the United
Kingdom were minerals (potassium and sodium) and
vitamin C, in Australia vitamins were most popular
(vitamin B1 and B6) along with plant-based natural
ingredients (dihydromyricetin (DHM) and ginger
extract), whereas in Japan both plant- and animal

Common ingredients of hangover products comprise (A) vitamins and minerals, (B) animal-based natural ingredients such as L-ornithine from fresh water
clams, (C) plant-based natural ingredients such as curcumin from the stems of the Curcuma longa plant, and (D) over-the-counter (OTC) medicines such as

aspirin.



based natural ingredients were favored (curcumin and
L-ornithine). In other countries, medicines such as
aspirin and paracetamol are other popular ingredients
of hangover products. For the USA, a 2019 market
evaluation revealed that after vitamin B1 and B6, milk
thistle extract (silymarin), DHM, and N-acetyl L-cysteine
(NAC) were the most popular ingredientsg. Thus, there
are considerable differences in preferred ingredients
among countries. The findings are in line with previ-
ous research that also pointed at differences between
the United Kingdom and Australia in the appreciation
of the use of natural ingredients and herbal medi-
cine'®"". The differences in popularity of ingredients
between countries may be related to cultural differen-
ces such as to what extent ingredients are already
incorporated in daily diet (e.g. clams are a popular
food in Japan, but not in other countries) or used in
traditional medicine (which is more popular in some
countries than others). Of interest, a recent update on
the US hangover product market revealed consider-
able changes between the 2019 and 2024 assess-
ments'?, illustrating that differences in preferred
ingredients also vary over time.

Previous research pointed out differences between
countries in preferences for delivery forms'®. Zijlstra
et al® also observed these cross-cultural differences
for the hangover product markets. In the United
Kingdom most hangover products were powders,
whereas in Japan tablets were most popular. In con-
trast, capsules and drinks were the most common dos-
age forms in Australia.

Interestingly, the different preferences for types of
ingredients of hangover products seem not to be
influenced by (the absence of) scientific studies that
examined their efficacy in preventing or treating hang-
overs. Up to now, except for one study with vitamin
B6'*, there is no scientific evidence that supports the
efficacy of vitamins and minerals in the treatment or
prevention of alcohol hangovers. Recently, negative
results were also found for DHM'>'® and NAC'. In
contrast to supplements, for prescription drugs the
efficacy for specific medical conditions is usually thor-
oughly investigated, as the US FDA allows these medi-
cines to market only if proven effective and safe.

Often patients do have a choice. For example, anal-
gesic treatment can be accomplished via non-steroid
anti-inflammatory drugs or opioids, which each have a
different mechanism of action, and different potential
side effects. In addition, a variety of different delivery
modes are available. Other examples comprise the
various delivery forms of contraceptives, or semaglu-
tide for the treatment of diabetes or obesity, that
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exists in both oral and injectable formulations. Other
examples are treatments made available as either tra-
ditional pills or slow- or extended release formulations
(e.g. methylphenidate or melatonin), the development
of fixed-dose combination products allowing a patient
to take multiple medications in a single tablet (e.g. in
case of HIV medication), or the development of fla-
vored antibiotics in pediatrics.

Cross-cultural differences in treatment preferences
are not limited to geographical location and culture.
Other aspects such as the patient’s age, education
level, socioeconomic status, and religion may also play
a role. For example, it has been reported that in con-
trast to younger cancer patients, older patients pre-
ferred oral treatments over intravenous treatment'®,
The spiritual and religious dimension of clinical care is
often neglected, while in fact this may play an impor-
tant role in both treatment seeking or avoidance (e.g.
vaccine hesitancy or the acceptance of treatment for
mental illness). For patients with a lower socioeco-
nomic status, treatment preferences may more often
be based on financial constraints. Finally, patient pref-
erences do not necessarily have to be related to solely
to cultural differences. For example, physical limita-
tions determine that pediatric and elderly patients
usually prefer smaller-sized capsules. Regarding educa-
tion level, less educated patients more often have a
passive approach in communication with healthcare
professionals and less often express their treatment
preferences compared to higher educated patients'®.

More research is needed to determine if preferen-
ces for treatment characteristics are the same for all
types of products and conditions. For example, does it
matter whether the product is an OTC supplement for
minor health complaints such as the common cold or
the treatment of more serious health conditions such
as cancer requiring prescription medicines? Do
assumed or real efficacy and safety play a role, and
which of the two is most important? Furthermore, in
relation to cross-cultural differences, it should be eval-
uated to what extent demographic characteristics of
patients influence treatment preferences. In addition,
lifestyle and health status are factors that may have
an impact on treatment preferences and treatment
adherence. Given this, for the pharmaceutical industry
and supplement companies it is of great importance
to identify the potential patient population for a treat-
ment under development and evaluate their preferen-
ces regarding types of ingredients and dosage forms.

This raises a critical question: To what extent should
healthcare providers tailor treatments to patient pref-
erences for ingredients and dosage forms while
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balancing scientific evidence with personal patient
preferences? Should healthcare providers tailor treat-
ments to patient preferences for ingredients and dos-
age forms?

For prescription medicines, doctors can adjust this
to some extent, for example by offering a liquid dos-
age form instead of a tablet for patients with swallow-
ing issues, or if available by replacing a synthetic drug
by a plant-based option for those favoring natural
remedies. However, scientific evidence on possible dif-
ferences in efficacy, safety, and availability may set
firm limits. In contrast, for OTC medicines and supple-
ments, patients can choose a product themselves
based on the various product characteristics such as
delivery format, pricing, and type of ingredients. Such
choices may go at the expense of efficacy and safety.
The gap between patient preferences and prescribers’
viewpoints is of concern.

On the one hand, education is key. Given the wide
array of OTC dosage forms and their varying mecha-
nisms, patients may require enhanced education to
understand their functionality and efficacy, thereby
enabling informed decision-making. Patients should
be properly informed about different treatment
options, possible differences in their efficacy and
safety, and other advantages and disadvantages.
Within this proposed range of treatment options, the
patient could then make an informed decision.
Indeed, a Cochrane review concluded that evidence
on shared decision-making supports including patients
in the process, as it helps them feel more confident
about their values and preferences and reduces deci-
sional conflicts related to feeling uninformed. In clin-
ical practice, physicians should discuss the different
available treatment options with patients, taking into
account their socioeconomic, cultural, and demo-
graphic characteristics and preferences. However, a
disadvantage of this approach is that too much infor-
mation or too many different treatment options might
overwhelm or scare patients. Moreover, this approach
may also make some patients question the profes-
sional capabilities of the physician, as they regard that
the doctor should determine the best treatment
option instead of a layperson, i.e. the patient. In the
case of OTC products, the packaging or pharmacists
could flag the essentials (e.g. ‘tablets act faster than
capsules’). From another angle, it is unknown to what
extent the pharmaceutical industry can offer the
desired diversity for prescription drugs. Drug develop-
ment is a costly, time-consuming and complex pro-
cess. Designing a drug in different delivery formats
and variable product characteristics (e.g. taste,

ingredients) will extend drug development time and
increase costs. Although innovative methods are being
developed (e.g. 3D-printing), technical limitations may
prevent implementation of patient preferences, and
the suggested diversity may only be economically
feasible in case of a large expected drug market.

As a final word of caution, it must be noted that
there is also a risk that the implementation of patient
preferences will be exploited by the pharmaceutical
industry and by manufacturers of dietary supplements
for purposes other than supporting therapeutic man-
agement. For example, product modifications such as
adding various flavors may serve no clear purpose in
terms of safety, efficacy, or treatment compliance, but
may be solely introduced by companies to support
their marketing and sales objectives. Therefore,
patients should be clearly advised about the reasons
why different dosage forms exist, and whether these
alternative treatment options differentially impact effi-
cacy and safety.

Taken together, more discussion is needed between
healthcare providers, the pharmaceutical industry, and
patients to determine the best strategy to enable offer-
ing the best treatment option (i.e. the one with the
greatest efficacy and safety) while simultaneously con-
sidering cross-cultural differences in patient preferences
and drug development limitations. It is important to
take into consideration the complex interplay between
patient preferences and evidence-based pharmacology
as well as the logistical and ethical challenges of diver-
sifying drug development to accommodate cross-
cultural preferences. Notwithstanding these hurdles,
personalized medicine, including the availability of dif-
ferent dosage forms and formulations, together with
adequate patient education, will ultimately enhance
treatment adherence and public health.

Transparency

Declaration of funding

None.

Declaration of financial/other relationships

Over the past 3years, JV. has received research support
from Danone and Inbiose and acted as a consultant/advisor
for Eisai, KNMP, Med Solutions, Mozand, Red Bull, Sen-Jam
Pharmaceutical, and Toast!. J.V. owns stock from Sen-Jam
Pharmaceutical. D.D., M.Z. and J.V. received travel support
from Sen-Jam Pharmaceutical. P.K. is CEO of PanGenix. Peer
reviewers on this manuscript have no relevant financial or
other relationships to disclose.



Author contributions

Writing original draft D.D.,, P.K, M.Z, and J.V. All authors
agreed to submit the final article.

Acknowledgements

None.

ORCID

Dana M. Dijkgraaf (&) http://orcid.org/0009-0002-2742-907X

Pantea Kiani http://orcid.org/0000-0003-3073-9749
Maureen N. Zijlstra http://orcid.org/0009-0003-8909-4073
Joris C. Verster () http://orcid.org/0000-0002-6455-2096

References

[11  Mennella JA, Spector AC, Reed DR, et al. The bad
taste of medicines: overview of basic research on bit-
ter taste. Clin Ther. 2013;35(8):1225-1246. doi: 10.
1016/j.clinthera.2013.06.007.

[2] Stahler GJ, Mennis J, DuCette JP. Residential and out-
patient treatment completion for substance use disor-
ders in the U.S.: Moderation analysis by demographics
and drug of choice. Addict Behav. 2016;58:129-135.
doi: 10.1016/j.addbeh.2016.02.030.

[3] Ligthart KAM, Buitendijk L, Koes BW, et al. The associ-
ation between ethnicity, socioeconomic status and
compliance to pediatric weight-management interven-
tions - A systematic review. Obes Res Clin Pract. 2017;
11(5 Suppl 1):1-51. doi: 10.1016/j.0rcp.2016.04.001.

[4] Food and Drug Administration (FDA). FDA patient-
focused drug development guidance series for
enhancing the incorporation of the patient’s voice in
medical product development and regulatory deci-
sion making. Available from: https://www.fda.gov/
drugs/development-approval-process-drugs/fda-
patient-focused-drug-development-guidance-series-
enhancing-incorporation-patients-voice-medical

[5] European Medicines Agency (EMA). Guideline on
pharmaceutical development of medicines for paedi-
atric use. 2013. Available from: https://www.ema.eur-
opa.eu/en/documents/scientific-guideline/guideline-
pharmaceutical-development-medicines-paediatric-
use_en.pdf

[6] European Medicines Agency (EMA). Reflection paper
on the pharmaceutical development of medicines for
use in the older population. 2020. Available from:
https://www.ema.europa.eu/en/documents/scientific-
guideline/reflection-paper-pharmaceutical-develop-
ment-medicines-use-older-population-first-version_en.
pdf

[71 Balant LP, Balant-Gorgia EA. Cultural differences:
implications on drug therapy and global drug devel-
opment. Int J Clin Pharmacol Ther. 2000;38(2):47-52.
doi: 10.5414/cpp38047.

(8l

[

[10]

(11l

[12]

[13]

[14]

[15]

(16l

[17]

[18]

[19]

[20]

CURRENT MEDICAL RESEARCH AND OPINION 1051

Zijlstra MN, Schulz SE, ISeri¢ E, et al. A comparison of
the United Kingdom, Australian and Japanese hang-
over product market. Drug Alcohol Rev. 2025;44(4):
1278-1284. doi: 10.1111/dar.14030.

Verster JC, van Rossum CJ, Scholey A. Unknown safety
and efficacy of alcohol hangover treatments puts con-
sumers at risk. Addict Behav. 2021;122:107029. doi:
10.1016/j.addbeh.2021.107029.

Reid R, Steel A, Wardle J, et al. Complementary medi-
cine use by the Australian population: a critical mixed
studies systematic review of utilisation, perceptions
and factors associated with use. BMC Complement
Altern Med. 2016;16(1):176. doi: 10.1186/512906-016-
1143-8.

Longden-Naufal C, Rolfe V, Mackonochie M. Narratives
of herbal medicine utilisation in the United Kingdom:
scoping literature review. Front Pharmacol. 2022;13:
886574. doi: 10.3389/fphar.2022.886574.

Verster JC, Barré Q, Zijlstra MN, et al. The alcohol
hangover product market of the United States of
America. Drug Sci Policy Law. 2025;11. doi: 10.1177/
20503245251355868.

Murdan S, Wei L, van Riet-Nales DA, et al. Association
between culture and the preference for, and percep-
tions of, 11 routes of medicine administration: a sur-
vey in 21 countries and regions. Explor Res Clin Soc
Pharm; 2023; 12: 100378. doi: 10.1016/j.rcsop.2023.
100378.

Khan MA, Jensen K, Krogh HJ. Alcohol-induced hang-
over. A double-blind comparison of pyritinol and pla-
cebo in preventing hangover symptoms. Q J Stud
Alcohol. 1973;34(4):1195-1201. doi: 10.15288/gjsa.
1973.34.1195.

Verster JC, van Rossum CJI, Lim YN, et al. The effect of
dihydromyricetin (dhm) from hovenia dulcis extract on
alcohol hangover severity. Eur Neuropsychopharmacol.
2021;53(Suppl 1):5224-5225. doi: 10.1016/j.euroneuro.
2021.10.292.

Paik DH, Lee KW, Shim YY, et al. Efficacy of hovenia
dulcis fruit extract in hangover mitigation: double-
blind randomized clinical evaluation. Foods. 2024;
13(24):4084. doi: 10.3390/foods13244084.

Podobnik B, Demsar L, Sarc L, et al. N-Acetylcysteine
ineffective in alleviating hangover from binge drink-
ing: a clinical study. Toxics. 2024;12(8):585. doi: 10.
3390/toxics12080585.

Dhakal P, Wichman CS, Pozehl B, et al. Preferences of
adults with cancer for systemic cancer treatment: do
preferences differ based on age? Future Oncol. 2022;
18(3):311-321. doi: 10.2217/fon-2021-0260.

Swenson SL, Buell S, Zettler P, et al. Patient-centered
communication; do patients really prefer it? J Gen
Intern Med. 2004;19(11):1069-1079. doi: 10.1111/j.
1525-1497.2004.30384.x.

Stacey D, Lewis KB, Smith M, et al. Decision aids for
people facing health treatment or screening deci-
sions. Cochrane Database Syst Rev. 2024;1(1):
CD001431. doi: 10.1002/14651858.CD001431.


https://doi.org/10.1016/j.clinthera.2013.06.007
https://doi.org/10.1016/j.clinthera.2013.06.007
https://doi.org/10.1016/j.addbeh.2016.02.030
https://doi.org/10.1016/j.orcp.2016.04.001
https://www.fda.gov/drugs/development-approval-process-drugs/fda-patient-focused-drug-development-guidance-series-enhancing-incorporation-patients-voice-medical
https://www.fda.gov/drugs/development-approval-process-drugs/fda-patient-focused-drug-development-guidance-series-enhancing-incorporation-patients-voice-medical
https://www.fda.gov/drugs/development-approval-process-drugs/fda-patient-focused-drug-development-guidance-series-enhancing-incorporation-patients-voice-medical
https://www.fda.gov/drugs/development-approval-process-drugs/fda-patient-focused-drug-development-guidance-series-enhancing-incorporation-patients-voice-medical
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-pharmaceutical-development-medicines-paediatric-use_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-pharmaceutical-development-medicines-paediatric-use_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-pharmaceutical-development-medicines-paediatric-use_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-pharmaceutical-development-medicines-paediatric-use_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/reflection-paper-pharmaceutical-development-medicines-use-older-population-first-version_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/reflection-paper-pharmaceutical-development-medicines-use-older-population-first-version_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/reflection-paper-pharmaceutical-development-medicines-use-older-population-first-version_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/reflection-paper-pharmaceutical-development-medicines-use-older-population-first-version_en.pdf
https://doi.org/10.5414/cpp38047
https://doi.org/10.1111/dar.14030
https://doi.org/10.1016/j.addbeh.2021.107029
https://doi.org/10.1186/s12906-016-1143-8
https://doi.org/10.1186/s12906-016-1143-8
https://doi.org/10.3389/fphar.2022.886574
https://doi.org/10.1177/20503245251355868
https://doi.org/10.1177/20503245251355868
https://doi.org/10.1016/j.rcsop.2023.100378
https://doi.org/10.1016/j.rcsop.2023.100378
https://doi.org/10.15288/qjsa.1973.34.1195
https://doi.org/10.15288/qjsa.1973.34.1195
https://doi.org/10.1016/j.euroneuro.2021.10.292
https://doi.org/10.1016/j.euroneuro.2021.10.292
https://doi.org/10.3390/foods13244084
https://doi.org/10.3390/toxics12080585
https://doi.org/10.3390/toxics12080585
https://doi.org/10.2217/fon-2021-0260
https://doi.org/10.1111/j.1525-1497.2004.30384.x
https://doi.org/10.1111/j.1525-1497.2004.30384.x
https://doi.org/10.1002/14651858.CD001431

	Cross-cultural treatment preferences: a call for diversity in drug development
	Abstract
	Transparency
	Declaration of financial/other relationships

	Author contributions
	Acknowledgements
	Orcid
	References


